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(54) MEDICAL IMAGING SYSTEM

(57) The present invention relates to an imaging
system (100) comprising a bore (110) for receiving an
object (160) to be imaged, a table (120) for supporting the
object (160) and configured to move longitudinally with
respect to the bore (110), a position indicator (130) for
indicating a position, and a controller (150). The control-
ler (150) is configured to receive an image, acquired by
the imaging system (100), of a region of interest (161) of
the object (160) on the table (120). The image is acquired

with the table (120) in a stored first table position (121)
where the region of interest (161) of the object is at a
reference position (111) inside the bore (110). The con-
troller (150) is configured to receiveuser inputmarkingan
intervention location in the image, determine a puncture
location (162), and calculate a second table position
(122) wherein the puncture location (162) is marked with
the position indicator. In this way, the efficiency of an
image-guided workflow may be improved.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to an imaging system for
medical imaging, in particular to an imaging system for an
image-guidedworkflow. The invention further relates to a
computer-implemented method for controlling a table
with respect to an imaging system. The invention also
relates toacomputer programelement and toacomputer
readable medium having stored thereon the computer
program element.

BACKGROUND OF THE INVENTION

[0002] Large imaging systems such as Magnetic Re-
sonance Imaging (MRI) or X-ray Computed Tomography
(CT) may provide superb clinical imaging for diagnosis
and therapy. However, access to the patient is a potential
drawback of image-guided interventions utilizing such
imaging systems because the area of interest is typically
placed in the center of a long and narrow bore during
imaging. This may be of particular importance for needle
interventions, such as for biopsies or localized treatment,
where it may be a challenge to reach inside the imaging
systembore. As an example, a surgeonmay have to bow
into the bore to with (real-time) imaging check a location
for incision. This may be done by pushing the finger into
the potential incision region. After needle placement this
location may not be accurate enough and a replacement
of the needle may be required.
[0003] Image-guided procedures on patients being
imaged with an imaging system having a bore, such as
MRI or CT, may therefore be inefficient and result in
unsatisfactory interventionalist ergonomics with uncom-
fortable and/or impractical working positions. Further-
more, other aspects such as patient throughput, and
ultimately medical outcomes may also be sub-optimal.
[0004] Hence, there is a need to improve theworkflows
of such image guided interventions.

SUMMARY OF THE INVENTION

[0005] It is an object of the invention to provide an
improved image guided workflow.
[0006] The invention is defined by the independent
claims. Advantageous embodiments are defined in the
dependent claims.
[0007] According to a first aspect, there is provided an
imaging system for medical imaging. The imaging sys-
tem comprises: a bore for receiving an object to be
imaged; a table for supporting the object and configured
to move longitudinally with respect to the bore; a position
indicator for indicating a position; and a controller. The
controller may e.g. comprise a memory and a processor.
The controller is configured to:

- receive an image, acquired by the imaging system,

of a region of interest of the object on the table,
wherein the table is positioned in a stored first table
position, wherein in the first table position the region
of interest of the object is at a reference position
inside the bore;

- receive user inputmarking an intervention location in
the image;

- determine a puncture location on the object relative
to the reference position; and

- calculateandstoreasecond tableposition, basedon
the puncture location, the position indicated by the
position indicator, and the stored first table position,
such that when the table is in the second table
position, the puncture location on the object coin-
cides with the position indicated with the position
indicator.

[0008] By determining a puncture (or incision or simi-
lar) location on the object (such as a patient) based on
user input to the image and subsequently calculating a
second table position where that location is marked with
the position indicator, the efficiency of a workflowmay be
improved. The second table position can be automati-
cally determined.When the table is moved to the second
table position, the puncture location is indicated with the
position indicator. Preferably the table may be automa-
tically moved by the controller, but other options are also
possible. Such as manual or semi-automatic movement
of the table to a determined coordinate. The second
position is preferably such that the puncture location of
the object on the table in the second position is outside of
the bore of the imaging system. In this way, a user does
not have tostretch into thebore tosee the indicationof the
puncture location.
[0009] The referenceposition inside theboremaybeat
an isocenter of the bore or close to an isocenter of the
bore for optimal image acquisition of the region of inter-
est.
[0010] Determining a puncture location relative to the
reference position may comprise receiving user input to
mark the puncture location. Such as e.g. receiving user
input to the image with the marked intervention location.
As an example, the user may indicate a suitable path
between the intervention location and a puncture loca-
tion. Alternatively, or additionally, the controller may
translate the marked intervention location in the image
to a puncture location on the object relative to the refer-
ence position via computational road-mapping of the
internal volume of the object on the table. The translation
may comprise to calculate, based on an imaged volume
of the object, an optimal path for an intervention needle,
catheter or similar instrument from the puncture location
on theobject to the intervention location inside theobject.
Translating the intervention location in the image to de-
termine a puncture location on the object may be based
on anatomical regions that can be passed or needs to be
avoided by e.g. a catheter. Determination of a puncture
location may include the use of artificial intelligence
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algorithms, such that algorithms that can learn from pre-
vious intervention procedures and/or strategies. The
controller may be configured to automatically determine
the puncture location or provide a recommendation for a
user providing input.
[0011] Hence, machine learning or artificial intelli-
gence may be integrated for providing and suggesting
an optimal puncture location and trajectory to the sur-
geon. Data mining taking a large set of image guided
interventions into account can be used to determine and
integrate puncture locations and catheter trajectories
used in clinical practice into an artificial intelligence net-
work, suchase.g. a deep learning network. Personalized
preferences including avoidance of anatomical and phy-
siological areas may be taken into account.
[0012] The position indicator may be a stationary in-
dicator, such as but not limited to a laser bow or bridge,
e.g. positioned close to the bore of the imaging system.
Other stationary solutions, such as position indicators
attached to the bore of the imaging system or to a wall, a
floor, or a roof of the imaging room etc. are also possible.
The laser bridge may be a standard laser bridge, com-
monly used for patient positioning e.g. for therapy or
therapy planning. Alternatively, the position indicator
may be mobile. Such as but not limited to a position
indicator attached to a mobile unit like a robotic device.
E.g. a robotic device for performing interventions. An
intervention robotic device may be positioned on a rail
mounted on the table, which allows movement of the
intervention robotic device to the incision and treatment
region. An improved positioning of the intervention ro-
botic device may be accomplished with the position in-
dicated by the position indicator overlapping with a trans-
lated incision location of the robotic device. The position
indicatormayusea laser or other light sources to indicate
e.g. a spot or a line on the object on the table.
[0013] The controller may e.g. comprise a processor
and a memory. The processor may be a single and/or
multi core processing unit, a graphics processing unit, an
accelerated processing unit, a digital signal processor, a
field programmable gate array, and/or an application-
specific integrated circuit, etc. Processingmaybe carried
out involving a single apparatus, such as e.g. a single
controller comprising a processor, or may be carried out
by a distributed system with multiple local and/or remote
units. The memory may be a short-term and/or a long-
term memory configured to interact with the processor.
[0014] According to an embodiment of the invention,
the controller is configured to calculate and store an
updated coordinate for the position indicator, such that
when the table is in the second table position and the
position indicator indicates an updated position with the
updated coordinate, the puncture location on the object
coincides with the updated position indicated with the
position indicator. This is advantageous in cases the
position that is indicated with the position indicator can
be updated, such as by moving a mobile position indi-
cator and/or changing the target spot or line that the

indicator marks. Such as by pivoting an indicator
mounted on e.g. a wall or roof. When the position indi-
cated by the position indicator can move, it may be
possible to reduce the absolute movement of the patient
table, speed up the workflow and provide additional
flexibility. Asanexample, amobile position indicator such
asa roboticdevice,maymove into theboreof the imaging
system. E.g. the system may have rails on which the
position indicator can move with respect to the bore
and/or the table. When the position indicator on a robotic
surgical devicemaymove into the bore, the second table
position may advantageously be similar or the same to
the first table position such that table movement is re-
duced.
[0015] According to an embodiment of the invention,
the controller is configured to store a temporary table
position, wherein when the table is in the temporary table
position the region of interest coincides with the position
indicated with the position indicator, and wherein the
controller is configured to calculate and store the first
table position based on the temporary table position and
an offset between the position indicated with the position
indicator and the reference position. In this way, the
system may automatically determine the first table posi-
tion. An operator may move the table to the temporary
table position such that the region of interest that the
operator wants to image is indicated with the position
indicator. Thismay be very intuitive for the operator since
the region is directly indicated e.g. under a laser bridge.
Once the table is in the correct temporary position, that
positionmaybe stored, and the first table positionmaybe
automatically determined. The first table position may
then subsequently be used when the region of interest is
imaged, since in the first table position the region of
interest of the object is at a reference position inside
thebore. This helps to provide for anefficient and intuitive
workflow.
[0016] According to an embodiment of the invention,
the controller is configured to store a third table position,
wherein when the table is in the third table position the
table is further outside of the bore compared to in the first
position, and wherein the region of interest of the object
on the table in the third table position is not at an isocenter
of the bore. It may be advantageous to determine a third
table position where e.g. an interventionalist may ergo-
nomically have access to the object on the table, since
the table is further outside the bore. During an image
guided procedure, it may be advantageous to toggle
between the third position for good access to the object
(patient) and the first position for optimal imaging of the
object (patient).
[0017] According to an embodiment of the invention,
the imaging system is a magnetic resonance imaging
system. The inventionmay be particularly advantageous
for magnetic resonance imaging systems, since such
systems often have long and narrow bores that are hard
to reach into.
[0018] According to an embodiment of the invention,
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the controller is configured to acquire an off-center image
of the object, acquired by the imaging system, when the
table is in the third table position. The controller is con-
figured to geometrically correct the off-center image. The
third tableposition is further outside theborecompared to
the first table position. The region of interest of the object
on the table is not at an isocenter of the bore when the
table is in the third position. Access to the object may be
improved in the third table position. However, it may be
advantageous if the object can also be imaged when on
the table in the third table position. Off-center imaging
may lead to distortions and signal voids of the region of
interest. By receiving an off-center image of the object,
i.e. an image wherein the imaged part of the object is not
at an isocenter of the bore, andgeometrically correct said
image, it may be possible to image the procedure with
geometrically correct images alsowhen the table is in the
ergonomically advantageous third position. Correction of
geometric differences when the table is in the third table
position may be fine-tuned based on differences of ac-
quired images in the third table position as compared to
images acquired in the first table position.
[0019] According to an embodiment of the invention,
the imaging system is a magnetic resonance imaging
system and the geometric correction of the off-center
image comprises correcting for gradient non-linearities
of the magnetic resonance system and/or comprises
comparing the off-center image with an image acquired
with the table at the first table position. Based on e.g.
system characteristics, gradient non-linearity etc., it may
be possible to calculate and set e.g. B0 shim, limiting
image off-center values etc.
[0020] According to an embodiment of the invention,
the imaging system comprises a display, and the con-
troller is configured to provide the image on the display.
This embodiment is advantageous since the systemmay
directly present the image of the region of interest on the
display, such that a user may provide input. The display
may be positioned e.g. on the bore or in proximity to the
bore of the imaging system such that it may be viewed
when standing next to the imaging system. Alternatively,
oradditionally thesystemmaycompriseadisplay located
remotely, e.g in another room or at another site.
[0021] According to an embodiment of the invention,
the imaging system comprises a user interface. The user
interface may include e.g. a speech interface, a gesture
recognition interface, a touch interface, a mouse, a hand
switch, or a foot switch. The user interface may advanta-
geously beused to provide input to e.g. the table position,
the intervention location, selection of imaging para-
meters etc. In case the system comprises a display, a
usermay interactwith e.g. an imageon thedisplay via the
user interface.
[0022] According to an embodiment of the invention,
the imaging system comprises a camera directed to-
wards the table, and the controller is configured to update
a stored table position and/or a stored position of an
object on the table based on an image from the camera.

The camera may be e.g. a 2D or 3D camera, a camera
registering visible and/or infrared radiation etc. The cam-
era may advantageously improve the efficiency and ac-
curacy of the workflow by determining the position of the
object on the table with respect to the table, the table
positione.g.with respect to theboreetc.Asoneexample,
the cameramay provide input with respect to a change of
position e.g. in case the object moves on the table. In this
way, the accuracy of the workflow may be improved.
[0023] According to a second aspect of the invention,
there is provided a computer implemented method for
controlling a table with respect to an imaging system
comprising a bore and a position indicator, the method
comprising:

- receiving an image, acquired with the imaging sys-
tem, of a region of interest of an object on the table,
wherein the image is acquired with the table posi-
tioned in a stored first table position, wherein in the
first table position the region of interest of the object
is at a stored reference position inside the bore;

- receiving user input marking an intervention location
in the image;

- determiningapuncture locationon theobject relative
to the reference position; and

- determining a second table position based on the
puncture location, a stored position indicated by the
position indicator, and the first table position, such
that when the table is in the second table position the
puncture location on the object coincides with the
position indicated with the position indicator.

[0024] According to an embodiment of the invention,
the method further comprises:

- storing a temporary table position, wherein in the
temporary table position the region of interest on the
object coincides with the position indicated with the
position indicator, and

- determining the first table position based on the
temporary table position and an offset between the
position indicated with the position indicator and the
reference position inside the bore.

[0025] According to an embodiment of the invention,
the step of determining a puncture location on the object
relative to the reference position comprises road-map-
ping of an internal volume of the object and/or determin-
ing the puncture location (from the intervention location)
using a trained artificial intelligence algorithm. Determi-
nation of the puncture location, such as via a translation
from an intervention location in the image to a puncture
location,may comprise to calculate, based on an imaged
volume of the object, an optimal path for an intervention
needle, catheter or similar instrument from the puncture
location on the object to the intervention location inside
the object. Translating the intervention location in the
image to a puncture location on the object may be based

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 516 233 A1 8

on anatomical regions that can be passed or needs to be
avoided by e.g. a catheter. Determination of a puncture
location may include the use of artificial intelligence
algorithms, such that algorithms that can learn from pre-
vious intervention procedures and/or strategies. Compu-
tational road-mapping may e.g. automatically determine
the puncture location or provide recommendations as to
suitable options.
[0026] According to a third aspect of the invention,
there is provided a computer program element, which,
when being executed by a controller, is adapted to cause
the controller to perform themethod as described above.
[0027] According to a fourth aspect of the invention,
there is provided a computer-readable medium having
stored thereon the computer program element.
[0028] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 schematically illustrates an imaging system.
Fig. 2 schematically illustrates a workflow with an
imaging system.
Fig. 3 schematically illustrates a workflow with an
imaging system.
Fig. 4 schematically illustrates needle positioning
with respect to a lesion.
Fig. 5 shows a flow diagram of a computer imple-
mented method.
Fig. 6 shows a flow diagram of a computer imple-
mented method.

DETAILED DESCRIPTION OF EMBODIMENTS

[0030] An imaging system 100, according to embodi-
ments of the invention, is schematically illustrated in Fig.
1. The imaging system 100 includes a bore 110, which
may be relatively long and narrow such that it can fit a
patient or the parts of the patient to be imaged. An
example of a type of imaging systems where a long
and narrow bore so commonly used in order to achieve
good imaging quality is magnetic resonance imaging
systems. However, also other tomographic imaging sys-
tems, such as computed tomography systems, positron
emission tomography systems, single-photon emission
computed tomography systems, combinations of such
systemsetc.may also have longandnarrowbores. In the
bore 110 of the imaging system 100, a reference position
111 is defined. The reference position may be e.g. at an
isocenter of the bore or close to the center of the bore.
[0031] The imaging system 100 includes a table 120.
The table may move longitudinally in and out of the bore
or closer to or further away from thebore.Anobject 160 to
be imaged, such as a patient to be imaged, may be
positioned on the table 120. As illustrated in Fig.1, the

table is configured to move between at least a first table
position 121 and a second table position 122. The table
positions are defined, e.g. with one or more coordinates
in relation to the reference position 111 in the bore.
[0032] The imaging system includes a position indica-
tor 130 that is configured to indicate a position 131. The
indicated position 131, such as the center point or center
line of the indicated position 131, may also be defined in
the same coordinate system as the table positions and
the reference position 111. The indicated position may
e.g. take the formof a lineor adot or a circle or anoval etc.
In the schematic drawing in Fig. 1, the indicated position
131 is visible on the table 120. However, if an object 160
on the table is located at the position 131, the position
indicator will mark a location 131 on the object. The
indicated position 131 may be fixed in the coordinate
system, such as if the position is indicated with a laser
bow that is fixed with respect to the imaging system.
Alternatively, the indicated position 131 may be altered
by the position indicator 130, such that positions at var-
ious coordinates may be indicated. The coordinate sys-
tem for the positions with respect to imaging system 100
may be a one-dimensional coordinate system along the
longitudinal axis of the table 120. Other coordinate sys-
tems are also possible, such as e.g. a two-dimensional
system in a plane of the table 120.
[0033] The imaging system includes a controller 150.
The controller may e.g. include an ASIC, a FPGA, and/or
a processor and a memory storing instructions for con-
trolling the processor. In the example in Fig. 1, the ima-
ging system includes a local display 140. The imaging
system may in some examples also include a user inter-
face (not shown in Fig. 1). The user interfacemay include
e.g. a speech interface, a gesture recognition interface, a
touch interface, a mouse, a hand switch, or a foot switch.
Suchauser interfacemaybeused toprovideuser input to
e.g. the table position, the intervention location, selection
of imaging parameters etc. In case the systemcomprises
a display, like in Fig. 1, and a user interface, a user may
interact with e.g. an image on the display via the user
interface.
[0034] Fig. 1 illustrates an object 160, such as a pa-
tient, on table 120 in the bore 110. The object 160 has a
region of interest 161 that may be imaged by the imaging
system 100. Based on imaging of the region of interest
161 and user input marking an intervention location in at
least one image, the controller 150 may determine a
puncture location 162 in the coordinate system that is
relative to the reference position 111.When the puncture
location 162 is known, the second table position 122may
be determined such that when the table 120 is in the
second table position 122, the puncture location 162 is at
the position 131 indicated by the position indicator 130.
[0035] Fig. 2 shows an example of a workflow with the
imaging system100. Thepositions inFig. 2 are illustrated
with one-dimensional coordinates from the leftmost side
of the imaging system 100 and from the reference posi-
tion 111. In this case, the position indicator 130 is a
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stationary light visor with a fixed indicated position 131.
[0036] In Fig. 2, at (a), the table has been moved to a
table position with coordinate 600, where the region of
interest 161 of the patient is below the position 131
indicated by the light visor. Based on the table coordinate
and the distance between the reference position 111 and
the indicatedposition131, shownas800 inFig. 2, at (a), a
first table position 121 may be determined and stored. In
this case the first table position 121 has coordinate 1400.
[0037] Consequently, as shown in Fig. 2, at (b), when
the tablewith the patient has beenmoved to the first table
position 121 (with coordinate 1400), the region of interest
161 of the patient is positioned at the reference position
111. The patient has moved further into the bore 110. In
this example, the reference position is at the isocenter of
the bore 110. With the region of interest 161 at the
isocenter of the bore 110, the patient may be imaged
by the imaging system 100 to generate one or multiple
images of the region of interest.
[0038] Auser, such as an interventionalist, may review
and interact with the generated images in viewing soft-
ware. Based on input from the user an entry point or
puncture location 162 may be determined, as illustrated
in Fig. 2 at (c).With the determined puncture location 162
in relation to the reference position 111, here shown as a
difference of 55 distance units, and the known coordinate
of the light visor in relation to the reference position (here
‑800), a second table position 122may be determined (at
655) and stored.
[0039] Fig. 2, at (d) shows the table in the second table
position 122. Now the puncture location 162 is directly
underneath the position 131 indicated by the light visor,
which may assist the interventionalist in quickly finding
the right locationandperformingan intervention or part of
an intervention, such as placing a needle at the puncture
location 162. For simplicity, the location 131 is here
indicated with a line. However, e.g. indication of a spot,
such as in combination with a two-dimensional coordi-
nate system is also possible.
[0040] Fig. 3 illustrates additional steps of a workflow,
such as the workflow shown in Fig. 2. In Fig. 3, at (a), the
table with the patient has been moved further out of the
bore 110 to a third table position 123. The system may
store the coordinate (here 240) of the third table position
in the memory. This third table position 123 is a position
which may comfortable and ergonomic for the interven-
tionalist to perform an intervention without having to
stretch into the bore 110. In the schematic of Fig. 3, the
interventionalist or other user is placing a needle 310 at
the puncture location 162.
[0041] In Fig. 3, at (b), the table has been moved back
to the first table position 121. In this position the region of
interest 161, here with a needle 310,may be imagedwith
the imaging system 100 in order to check or confirm
progress of the intervention. If there is a display on or
close by the imaging system 100, the interventionalist
may be able to view the imageswithout having tomove to
adifferent location.Asboth thefirst tableposition121and

the second table position 123 are stored, the user of the
imaging system 100may easily toggle the table between
a comfortable working position and an imaging position.
The table may be automatically moved between the
positions, such as at the command of the user via a user
interface.
[0042] As an example, an operator of e.g. a magnetic
resonance imaging (MRI) system with a light visor, may
define with the system one or more of the following table
positions:

1. The area of interest indicated by the light visor in
the isocenter or close to the isocenter.
2. The entry point for a needle as indicated in anMRI
scan, is underneath the laser (such as a standard
laser of the scanner or a laser bridge in an MRI-
radiation therapy setup)
3. Theentry point of the needleoutside themagnet at
a comfortable working location for the interventional
operator
4. The entry point of a catheter at a location on the
patient that is not covered by the roadmap scan that
depicts the lesion, is at the isocenter or close to the
isocenter

[0043] These positions may be indicated on a touch
screen at the magnet and the operator can use e.g.
buttons, gesture control or voice control to instruct the
table to travel to the desired location.
[0044] Fig. 4 schematically shows anexample of a part
of a patient anatomy with a needle entry position or
puncture location 162, in relation to a lesion 410 to be
treated. The interventional radiologist may want to punc-
ture a lesion in an organ such as for instance the liver or
kidney. The patient may be moved into the bore of the
imaging system (table in first position 121) and a road-
map scan is made of the region of interest, where the
roadmapscanshows the locationof the lesion410.Using
oneormultiple images from the scan, aplan canbemade
ofwhat thebest location is toenter thebodywithaneedle,
catheter or similar. The location of the lesion 410 is
translated to a puncture location 162. To avoid sensitive
areas420, thismaynot be the straight, shortest trajectory
but e.g. under a certain angle, and/or with a curved
trajectory etc. Translation from the intervention location
to a puncture location 162, taking anatomical information
to pass or to avoid passing areas of the patient anatomy,
may leverage artificial intelligence. In a second step, as
illustrated in Fig. 4 (b), the table may be moved to a
second table position 122, such that entry point 162 is
being marked with the position location 131 on the skin.
[0045] Asa further step, not shown in Fig. 4, the patient
may be moved out of the bore a bit further (e.g. to third
table position 123) to conveniently prepare the skin,
apply local anesthesia, create a small incision and place
the needle. Once the needle is inserted for a fewmm, the
patientmaybemoved inside thescanneragain (first table
position 121) andwith imaging the correct placement and
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direction can be confirmed. The patient may be moved
out again to the work position (third table position 123) to
advance the needle in the right direction based on the
information taken from the imaging scans. Such a pro-
cess of toggling between imaging position and working
position may be repeated until the needle has reached
the target as confirmed by imaging system.
[0046] Several variations to the workflows with the
imaging system are conceivable. E.g. the table may be
positioned in an ergonomic image guidance position that
is at an image off center position where overview images
may be provided. The overview images at image gui-
dance position may be geometrically corrected, e.g. by
taking other overview images into account. In the case of
MRI, the geometric correction may take gradient magnet
non-linearities into account.
[0047] A surgeon’s commands to e.g. scan, reposition
table etc. may be determined by the system using a bore
microphone, camera, (foot) switch, touch screen or si-
milar. The surgeon’s commands may be used to guide
catheter placement, e.g. via catheter guidance robotics
using such user interfaces.
[0048] The catheter position may be tracked and vi-
sualized on an in/on bore screen. The surgeon may
initiate scanning, table repositioning between the initial
catheter placing position, an ergonomic image off-center
position or an isocenter position by e.g. vocal commands
or gestures. Such as with artificial intelligence-based
speech and/or gesture recognition.
[0049] Any part of the workflow may include the use of
catheter guidance robotics, e.g. instead of manual ca-
theter placement.
[0050] Fig. 5 illustrates an example of a computer-
implemented method with a flow chart. The computer-
implemented method is suitable for controlling a table
120 with respect to an imaging system 100 comprising a
bore 110 and a position indicator 130. The method in-
cludes:

- receiving 510 an image, acquired with the imaging
system 100, of a region of interest 161 of an object
160 on the table 120, wherein the image is acquired
with the table 120 positioned in a stored first table
position 121, wherein in the first table position 121
the region of interest 161 of the object 160 is at a
stored reference position 111 inside the bore 110;

- receiving 520 user input marking an intervention
location in the image;

- determining 530 a puncture location 162 on the
object relative to the reference position 111; and

- determining 540 a second table position 122 based
on the puncture location 162, a stored position 131
indicated by the position indicator 130, and the first
table position 121, such that when the table 120 is in
the second table position 122 the puncture location
162 on the object coincides with the position indi-
cated 131 with the position indicator 130.

[0051] Fig. 6 shows an example of a method that is
similar to the method in Fig. 5. However, in this example
the method includes two additional steps. The method
includes:

- storing505a temporary tableposition,wherein in the
temporary table position the region of interest 161 on
the object 160 coincides with the position indicated
131 with the position indicator 130;

- determining 507 the first table position 121 based on
the temporary table position and an offset between
the position indicated 131 with the position indicator
130 and the reference position 111 inside the bore
110;

- receiving 510 an image, acquired with the imaging
system 100, of a region of interest 161 of an object
160 on the table 120, wherein the image is acquired
with the table 120 positioned in a stored first table
position 121, wherein in the first table position 121
the region of interest 161 of the object 160 is at a
stored reference position 111 inside the bore 110;

- receiving 520 user input marking an intervention
location in the image;

- determining 530 a puncture location 162 on the
object relative to the reference position 111; and

- determining 540 a second table position 122 based
on the puncture location 162, a stored position 131
indicated by the position indicator 130, and the first
table position 121, such that when the table 120 is in
the second table position 122, the puncture location
162 on the object coincides with the position indi-
cated 131 with the position indicator 130.

[0052] It should be noted that the above-mentioned
embodiments illustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be
construed as limiting the claim. The word "comprising"
does not exclude thepresenceof elements or steps other
than those listed in a claim. The word "a" or "an" preced-
ing an element does not exclude the presence of a
plurality of such elements. The invention may be imple-
mented by means of hardware comprising several dis-
tinct elements, and/or by means of a suitably pro-
grammed processor. In the device claim enumerating
several means, several of these means may be embo-
died by one and the same item of hardware. Measures
recited in mutually different dependent claims may ad-
vantageously be used in combination.

Claims

1. Imaging system (100) for medical imaging, the ima-
ging system comprising:
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a bore (110) for receiving an object (160) to be
imaged;
a table (120) for supporting the object (160) and
configured tomove longitudinallywith respect to
the bore (110);
a position indicator (130) for indicating a position
(131); and
a controller (150) configured to:

- receive (510) an image, acquired with the
imaging system (100), of a region of interest
(161) of the object (160) on the table (120),
wherein the image is acquiredwith the table
positioned in a stored first table position
(121), wherein in the first table position
(121) the region of interest (161) of the
object (160) is at a reference position
(111) inside the bore;
- receive (520) user input marking an inter-
vention location in the image;
- determine (530) a puncture location (162)
on the object relative to the reference posi-
tion (111); and
- calculate and store (540) a second table
position (122), based on the puncture loca-
tion (162), the position (131) indicated by
the position indicator, and the stored first
table position (121), such that when the
table is in the second table position (122),
the puncture location (162) on the object
coincides with the position (131) indicated
with the position indicator (130).

2. The imaging system according to claim 1, wherein
the controller (150) is configured to calculate and
store anupdated coordinate for the position indicator
(130), such that when the table is in the second table
position (122) and the position indicator (130) indi-
cates an updated position (131) with the updated
coordinate, the puncture location (162) on the object
coincides with the updated position (131) indicated
with the position indicator (130).

3. The imagingsystemaccording to claim1or2,where-
in the controller (150) is configured to store (505) a
temporary tableposition,whereinwhen the table is in
the temporary table position the region of interest
(161) coincides with the position (131) indicated with
the position indicator (130), and
wherein thecontroller (150) is configured tocalculate
and store (507) the first table position (121) based on
the temporary table position and an offset between
the position (131) indicated with the position indica-
tor (130) and the reference position (111).

4. The imaging system according to claim 1 or 2 or 3,
wherein the controller (150) is configured to store a
third table position (123),whereinwhen the table is in

the third table position (123) the table is further out-
side of the bore (110) compared to in the first position
(121), and wherein the region of interest (161) of the
object on the table in the third table position (123) is
not at an isocenter of the bore.

5. The imaging system according to any of the preced-
ing claims, wherein the imaging system (100) is a
magnetic resonance imaging system.

6. The imaging system according to claim 4, wherein
the controller (150) is configured to receive an off-
center image of the object (160), acquired by the
imaging system when the table (120) is in the third
table position (123), andwherein the controller (150)
is configured to geometrically correct the off-center
image.

7. The imaging system according to claim 6, wherein
the geometric correction of the off-center image
comprises correcting for gradient non-linearities of
a magnetic resonance system and/or the geometric
correction comprises comparing the off-center im-
age with an image acquired with the table at the first
table position (121).

8. The imaging system according to any of the preced-
ing claims, wherein the imaging system comprises a
display (140), and wherein the controller is config-
ured to provide the image on the display (140).

9. The imaging system according to any of the preced-
ing claims, wherein the imaging system comprises a
user interface.

10. The imaging system according to any of the preced-
ing claims, wherein the imaging system comprises a
camera directed towards the table (120), andwhere-
in thecontroller is (150) configured toupdateastored
table position and/or a stored position of an object
(160) on the table based on an image from the
camera.

11. A computer-implemented method for controlling a
table (120) with respect to an imaging system (100)
comprising a bore (110) and a position indicator
(130), the method comprising:

- receiving (510) an image, acquired with the
imaging system, of a region of interest of an
object on the table, wherein the image is ac-
quired with the table positioned in a stored first
table position, wherein in the first table position
the region of interest of the object is at a refer-
ence position inside the bore;
- receiving (520) user input marking an interven-
tion location in the image;
- determining (530) a puncture location on the
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object relative to the reference position; and
- determining (540) a second table position
basedon thepuncture location, astoredposition
indicated by the position indicator, and the first
table position, such that when the table is in the
second table position, the puncture location on
the object coincides with the position indicated
with the position indicator.

12. The method of claim 11, wherein the method further
comprises:

- storing (505) a temporary table position,
wherein in the temporary table position the re-
gion of interest on the object coincides with the
position indicatedwith theposition indicator, and
- determining (507) the first table position based
on the temporary table position and an offset
between the position indicated with the position
indicator and the reference position inside the
bore.

13. The method of claim 11 or 12, wherein determining
(530) thepuncture locationcomprises road-mapping
of an internal volume of the object and/or determin-
ing the puncture location using a trained artificial
intelligence algorithm.

14. A computer program element, which, when being
executed by a controller, is adapted to cause the
controller to perform the method according to claim
11 or 12 or 13.

15. Acomputer-readablemediumhaving stored thereon
the computer program element of claim 14.
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